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(57) [Abstract] 

[Objective] P-hydroxybenzoic acid which chemical syn 
thesis is done unti l recently with reaction of thehigh 
temperature * high pressure method which from para 
cresol is produced in inexpensive with theconversion 
with microorganism in energy conserving 

[Constitution] Manufacturing method of p-hydroxybe 
nzoic acid which converts para cresol to p- 
hydroxybenzoic acid makinguse of cell mass which 
had capacity which belongs to Enterobactor,converts 
para cresol to p-hydroxybenzoic acid, manufacturing 
method of p-hydroxybenzoic acid which after 
multiplying adding para cresol,continuing culture, or 
adding para cresol with starting point ofmultiplication 
cultures for example aforementioned cell mass, para 
cresol inthe p-hydroxybenzoic acid after converting, 
separates p-hydroxybenzoic acid from fermentation 
broth. 



p*v$m#a<oiiig^a5. 



[Claim(s)] 

[Claim 1] Manufacturing method of p-hydroxybenzoic 
acid which designates that para cresol is converted 
tothe p-hydroxybenzoic acid makinguse of cell mass 
which belongs to Enterobactor, asfeature. 

[Claim2] Cell mass which belongs to aforementioned E 
nterobactor, manufacturing method ofthep- 
hydrox>'benzoic acid which is stated in Claim 1 which 
is cultured with culture mediumwhich adds para cresol. 



[§SifcJI3] t(FSBx>TD/^*-g(;:Jg-tSiH*£ig!SLT [CIaim3] Culturing cell mass which belongs to aforeme 
iH*£iifii$itfc&. ;u$-SlcfeSlMi»SiJL ntioned Enterobactor, thecell mass after multiplying, or 

Tj£Jnl.-ttgg£$§*7E-r •SIS^JII izfHKtfM^t Kp + vS dividing para cresol at one time, addingthe 
,§.SS£tf>l!!st?j';£ I . iranufactiiring method of p-hydroxybenzoic acid 

which it states in Claim 1 which continuesculture. 

[!S*a 4 ] hUIBx >x a/<9 mzWk? -5@<*$igS$ [Claim 4] Cell mass which belongs to aforementioned E 
fcSL ®<*^[3]i|XLX. IS®<*&ffll.' l "C/N°7^ U7— ;u£/\°-? nterobactor after culturingthe cell mass recovering 
t KP + v£,ftii6£l::^$f SIS^S 1 £f;li 2 IcfSiEcD/^ manufacturing method of p-hydroxybenzoic acid 
t KP*v$m#S(7)S!ig^;i= which it states in theClaiml or 2 which converts para 

cresol to p-hydroxybenzoic acid makinguse of said 

cell mass. 
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[Claim5] Cell mass which belongs to aforementioned E 
nterobactor, manufacturing method ofthep- 
hydroxybenzoic acid which is stated in any of Claims 
1 through 4 which is a Enterobactor cloacae 
(Enterobacter cloacae). 



[000 1] 
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[0 0 0 3] ^tl5fflL>f;/^t h*P + vS.t.titro 

Jl/X • x#— (Aspergi I lus niger(U B C 8 1 4) ) OTSWfi 

Reddy, C. C. & Vaidyanathan, C. S. ;Biochim. Biophys. Acta 
384, 46-57) A?, /^*->U>£Pi-CDjKii;fi£-t-5->:i- 
Kt-j-X — x;u^y — (Pseudomonas aeruginosa) (D/^^ 

^tbLTt^-StfiJ Agri. Biol. Chemi. Vol 31, 1337 C 

1967)) , vzL-Kt^-XSS^OT/^-? by-;HtIM(S.Dag 
rey fcitfM. 0. Patel ; Biochem. J.. 66. 227 (1967)) A<*a t»tL 

IH»»*iaf*t LT/^t KP^v^mSS^^itJLT. 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention convert 
s para cresol making use of microorganism, regards 
therrethod which produces p-hydroxybenzoic acid 
Furthermore when you express in detail, this 
invention belongs to the Enterobactor, regards 
manufacturing method of p-hydroxybenzoic acid 
which converts para cresol to thep-hydroxybenzoic 
acid making use of cell mass which had capacity which 
converts the para cresol to p-hydroxybenzoic acid. 

[0002] 

[Prior Art] Until recently, production of p-hydroxyben 
zoic acid designated phenol as thestarting material, in 
potassium salt chemically synthetic method due to 
Kolbe-Schmitt method which operates underthe high 
temperature * high pressure was done carbon dioxide 
general ly. But, there was a or other problem to which 
energy consumption is large in order to requirethe high 
temperature * high pressure, as reaction condition in 
addition uses alkali salt for large amount. 

[0003] On one hand, it advances production method o 
f p-hydroxybenzoic acid which uses microorganism, 
with ambient temperature * ambient pressure, beneficial 
thing is expected also energetically. But, As for 
former microorganism conversion method formation 
(Reddy ,C.C. & Vaidyanat han,C.S.; Biochimicaet 
Biophysica Acta (0005-2728, BBBMBS) 384, 46-57) 
of p-hydroxybenzoic acid from thebenzoic acid due to 
microbe mass extraction enzyme of Aspergillus niger 
(Aspergillus niger(U BC 814)) and, Detects para cresol 
and p-hydroxybenzoic acid with paraxylene 
metabolism route of Pseudomonas - aeruginosa 
(Pseudomonas aeruginosa) which designates 
paraxylene as carbon source of only one example ( Ag 
ri. Bi ol.Chemi.Vol 31 , 1337(1 967) such as Omori ) 
which, With extent where para cresol metabolism (S. 
Dagrey and M.D. Patel; Biochemical Journal (0264- 
6021, B1JOAK) , 66, 227(1967)) of Pseudamonas sp. 
strain is known, detecting thep-hydroxybenzoic acid 
furthermore each reaction as formation and metabolism 
disassemblyintermediate from benzoic acid, 
disassembly of paraxylene passing by p- 
hydroxybenzoic acid .it only makes fact that it 
advances clear. Giving para cresol to microorganism 
converting this and forming p-hydroxybenzoic acid 
astlie starting material, work quantity accumulating in 
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culture medium, it is notsuggested that it recovers. 
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[0004] 

[Problems to be Solved by the Invention] Objective of 
this invention making use of economic microorganism 
conversion rrethod which is advanced withthe 
ambient temperature * ambient pressure, is to offer 
novel rrethod which produces p-tydroxybenzoic acid 



[0 0 0 5] 

^□■t+yf-v3> (Co-oxidation) ©^iilzj: -Dtn^ 



[0006] fS*D%. *3£BJ3li. X>-f OM-^ir-JSlzJSL 

ffJf3x>xPM*2£-®l~JgU /^-^ u>/-;u^/^t Kp 

iSADLfctgi-fe-C-tggr-S/^ t KP*v£,§,§6£0)S!ig;S;££ 
tcSTS. b9IEx>t-p/\'^$-JSIc®L. /^^l^V-JUS- 

i>TD/^J-^n.;ii (Enterobacter cloacae) 
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[0005] 

[Means to Solve the Problems] As for these inventors, 
you paid attention to substance conversion ability of 
microorganism whichis a energy conserving in 
comparison with chemical synthesis method. Giving 
substrate which supports multiplication in namely, 
micrcorganismnultiplying, it designated that you ' 
complete method whichcoexisting, oxidation it did 
this, forming p-hydroxybenzoic acid with method 
ofthe co-oxidation (Co-oxidation) which is converted, 
work quantity accumulates para cresolto this 
fermentation broth without disassembling this as object 
Then, as for these inventors as for result of searching 
microorganism whichhas capacity which forms p- 
hydroxybenzoic acid from para cresol with co- 
oxidation , inthe bacteria strain which belongs to 
Enterobactor, strain which converts onlythe para cresol 
to p-hydroxybenzoic acid was discovered, this 
invention was completed. 

[0006] Namely, this invention belongs to Enterobacto 
r, offers manufacturing rrethod of p-hydroxybenzoic 
acid whichconverts para cresol to p-hydroxybenzoic 
acid making use of cell mass which had thecapacity 
which converts para cresol to p-hydroxybenzoic acid. 
It belongs to aforementioned Enterobactor, cell mass 
which had capacitywhich converts para cresol to p- 
hydroxy benzoic acid it offers manufacturing rrethod of 
p-hydroxybenzoic acidwhich is cultured with culture 
medium which adds para cresol. Itbelongsto 
aforementioned Enterobactor, culturing cell mass which 
hadthe capacity which converts para cresol to p- 
hydroxybenzoic acid cell mass aftermulti plying, or 
dividing para cresol at one time, adding, it offers 
themanifacturing method of p-hydroxybenzoic acid 
which continues culture, cell mass which belongs to 
aforementioned Enterobactor after culturing,the cell 
mass recovering it offers manufacturing nethod of p- 
hydroxybenzoic acid which convertsthe para cresol to 
l>hydro.\ybenzoic acid making use of said cell mass. 
It belongs to aforementioned Enterobactor, cell mass 
which liad capacitywhich converts para cresol top- 
hyclroxybenzoic acid, offers manufacturing method of 
p-hydroxybenzoic acidwhich is a Enterobactor cloacae 
(Enterobacter cloacae). 

[0007] Strain which is used with this invention if amo 

above translation. I STA cannot 
lscience.com Tel: 800-430-5727) 



P.4 



vXf7f'>5 'A'^fUtPv- (Bergey's Mannual of S 
ystematic Bacteriology), Vol. 1 ( 1 9 8 4) CUBEO) 
S*(=«J: y . x >x *-Jgl=Jg-f-5®£ja?&-5 tiSL 
fcHtt'CfioTt 1 *L>. *SeBJ3®M«:Mfcx;/T-P/<$$-K 
IdgrSBttfc LTIi, x>fP/^$- • ^Py±x (Ent 
erobaoter cloacae) I FO 1 3 5 3 5 A<^lf bft-S,, 



[0 0 0 8] #&Bj3#IJ. COTiSfflBBfttf. _ti£Lfc«fc-5(::. 
[0 0 0 9] **IBfflg|iS^5ili. X>-rP/\'^$-g(ZJSf 

^BW*SaLfcSJSj«SSllSLT^»SJSI=!^S'S:x^;u 
^IZXVxP/^ • ^P-v*x I FO 135 



[0010] *^Bj(Dgiig^;iii, ®£Vn$mmzvz>xm& 



[00 11] *^W0)??;iT-fiffl-rS*ffl®®^$iiM|-r-5 (if 
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ng those which belong tothe Enterobactor, a strain 
which possesses capacity which converts para cresolto 
selectively p-hydroxybenzoic acid it should rave been 
Therefore, with strain which is isolated from soil, when 
it isa strain which belongs to Enterobactor with 
reference which is stated inthe Bergey's Manual of 
Systematic Bacteriology (Bergey's Mannual of system 
atic Bacteriology), Vol. 1(1984) , it is possible to be a 
strain which identification is done. You can list 
Enterobactor cloacae (Enterobacter cloacae) IFO 
13535 as cell mass which belongs to exemplary 
Enterobactor of tlie this invention. 

[0008] This bacteria strain, above-mentioned way, co 
nvertingparacresol with co-oxidation action, being 
able to form p-hydroxybenzoic acid knowledge it did 
this inventorand, readied to this invention 

[0009] As for manifacturing method of this invention, 
In utilizing co-oxidation action of cell mass which 
belongs to Enterobactorto depend, starting substance 
coexisting to culture medium of microorganism, As for 
multiplication of microorganism you want to convert 
difference fronthe starting substance which, Necessity 
for multiplication is carbon source , With nitrogen 
source to do, starting material where microorganism 
which multiplied coexists to culture medium 
theo.xidation * is converted thing, Or microorganism 
which multiplied separation and recovery was done rear, 
Adjusting reaction mixture which microbial cell mass 
sispension is done, whilesupplying energy source 
which is necessary for conversion reaction it is 
oxidation *to convert starting material making use of 
oxidation ability power of microorganism, withthe this 
invention, para cresol it is oxidation * to convert in p- 
hydroxybenzoic acid makinguse of bacteria , belong to 
for example Enterobactor cloacae strain and 
especially Enterobactor cloacae IFO 13535 strain 
which belong to Enterobactor. 

[0010] Manufacturing method of this invention includ 
es step which converts para cresol tothe p- 
hydroxybenzoic acid microorganism making use of 
step and microorganism whichmultiply. In addition, 
microorganism step (exchange step) which converts 
para cresol to p-hydroxybenzoic acidmaking use of 
step (amplification step) and microorganism which 
multiply also being aseparate step it may be a step 
which is done simultaneously. 

[001 1] It is possible to use culture medium for conven 
tional bacteria, bacteria strain which is usedwith 
method of this invention as culture medium because of 
( amplification step) itmultiplies, but this strain if with 
culture medium which growth it ispossible ingood, it 
is something which at same time advancesmicrobiotic 
conversion reaction, you can use culture medium of 
every composition, culture medium which is used this 
time, can contain suitable carbon source, nitrogen 
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[0013] a*atLrtt. wizmsstusnat. «B7> 
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sourceand inorganic salt etc as culture medium 
component. In addition, culture medium which is used 
for exchange step of this invention makinguse of 
culture medium which is similar to one for cell mass 
prol i feration is good, makinguse of culture medium 
which in addition differs is good. In addition, cell 
mass after multiplying, it is possible to use thesolution 
like solution and for example physiological saline 
which can maintain conversionaction of cell mass in 
place of culture medium Aforementioned cell mass it 
can include same component as componentwhich is 
included in culture medium in order to multiply in 
culture medium component. 

[00 12] As carbon source, you can use optional carbon 
soiree which can utilize thestrain of this invention. 
As shown in above-mentioned microbiological 
characteristic, extraction * purified residue of 
agricultural productsuch as glycerin or other organic 
compound, glucose, fructose or other carbohydrate , 
olive oil , soybean oil or other lipid , ethanol or other 
alcohol or com steep liquor and blackstrap molasses 
a, or it can illustrate to organic substance which it 
can utilize as thiscarbon source, malonic acid and 
citric acid or other organic acid. In case of culture 
medium of cell mass proliferation step, optionally it 
can uti I ize carbon compoundof one, two or irore kinds 
which strain of this invention a above-mentioned 
waycan utilize as carbonsource. Inaddition, incase of 
culture medium of exchange step, it can utilizethesarre 
carbon source as cell mass proliferation step, but, 
glycerin or otter organic compound, glucose arid 
fructose or other carbohydrate aredesirable. content of 
carbon soiree differs, with types of carbon source but 
it isdesirable to be a 2 wt% or more in culture medium. 



[0013] As nitrogen soiree, especially it is not limited, 
but it can utilize the ammonium sulfate , ammonium 
nitrate or other inorganic nitrogen compound , and 
peptone, yeast extract and casami no acid or other 
organic nitrogen soiree. When organic nitrogen 
compound is used, because also carbon is included in 
this,that another carbon source is added anew, always 
does not need in case of thegrowth medium 

[00 14] As inorganic salts, various phosphate , you ca 
nuse magnesi urn sulfate, the sodium salt and' 
potassiumsalt etc. Furthermore, it is possible to 
cultire medium to contain heavy metal (Such as for 
example iron salt, manganese salt , copper salt 
calciumsalt, zinc salt and cobalt salt ) ofthe trace 
amount. 

[0015] As cultire method, it is possible to do with sh 
akerculture and deep part aerated stirred culture or 
other method. As for cultire temperature, as for 20 to 
37 °C and pH as for neutral vicinity andchurningas 
for 80 to 400 rpm and culture days it is possible 
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todecide according to advance of reaction, but 
usually inorder l to 2 day, to convert para cresol to p- 
hydroxybenzoic acid in cell mass proliferation, 
approximately 2 day is suitable. When it exceeds 2 
day, with amplification step of cell mass, it is 
notdesirable in point of decrease of proliferation, with 
excliange step, it isnot desirable in point which by- 
product forms, step of both it is suitable together, to 
be a 2 to 3 days extent, para cresol which becomes 
starting material of conversion this time because itis a 
poorly soluble in water, adding polyoxyethylene 
sorbitan or other various surfactant to culture 
mediumis possible. In addition, according to need 
and fatty acid ester system, it is possible to add the 
silicon type or other foam inhibitor. 

[00 1 6] It is possible to add para cresol which is used f 
or manufacturing method of thethis invention, at time 
of multiplication start of culture of cell mass, 
inaddition, multiplication culture postaddition of cell 
mass to do it ispossible. Furthermore, at time of 
multipl ication culture and it is possibleto add to both 
after multiplication culturing. Whenit adds at time of 
multiplication start of culture of cell mass, asfor 
concentration of culture medium of para cresol which is 
added, it isdesirable to be a 3 wt% or less and a 
especially 1 wt% or less, furthermore it isdesirable to be 
a 0.2 to 0.5 weight%. Because 3 wt% super with, 
microorganism stops operating fully, it isnot desirable. 
In addition, when multiplication culture postaddition 
of cell mass itdoes, as for time which adds para cresol, 
when eel 1 concentration, with theabsorbance of 660 
nm, being a 1 .0 to 10.0, it is desirable to add. In 
addition, when it adds to tirrewise, after multiplying 
dividinginto equivalent in 1st day, and 2nd day itis 
possible to add whileand, furthermore with low 
concentration, maintaining for example 0.2 to 0. 3 
wt% concentration, adjusting tothe multiplication of 
cell mass, it is possible to add to continuous. As for 
concentration of culture medium of para cresol which it 
adds, it isdesirable to be a 3 wt% or less and a 
especially 1 wt%or less, furthermore it isdesirable to be 
a 0.2 to 0.5 weight%. Because with 5 weight % over, 
microorganism stops operating fully, it is notdesirable'. 
That time which adds para cresol, is designated as 
beforemultiplying of cell mass it makes after 
multiplying that with, onewhichadds after multiplying 
of cell mass 5 to 1 0 % conversion ratio is high. 

[0017] Furthermore, when of amplification step and ex 
change step, are thought withcombination of time 
which adds para cresol, combination below the is 
illustrated. 

I ) para cresol, is added with starting point of anplific 
ation step, ampli fi cation stepand exchange step are 
done simultaneous! v. 
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2) microorganism after rraJtiplying including para cres 
ol, exchangestepisdone. Addition of para cresol, 
adds with both in middle, or starting pointand middle 
of exchange step. 

3) it adds para cresol in amplification step and exchan 
ge step each theone time or more, separates cell mass 
from culture rrediumat least after amplification step 
andthe transplant does in culture medium of exchange 

Culture medium of above-mentioned exchange step ma 
y be culture medium which issimilar to culture medium 
which is used for amplification step, in addition, to 
bethe solution like solution and for example 
physiological saline which do not obstruct 
theconversion action which cell mass of this invention 
has is possible. In addition, aforementioned 2) with 
method, aftermultiplying, adding para cresol, 
continuing culture is included the cell mass. 

[00 1 8] After conversion reaction ending, p-hydroxybe 
nzoic acid which is formed in same way as 
theseparation and purification of general organic 
compound, to do by as needed combining 
widelyknown means in solvent extraction, column 
chromatography , neutralization, concentration andthe 
crystal I ization or other person skilled in the art it is 
possible method which separation and purification is 
done, fromthefermentation broth. After excluding 
solid from for exanple fermentation broth due to 
centrifugal separation, toconcentrate supernatant, 
acidification doing next and precipitating thep- 
hydroxybenzoic acid sol id-l iquid separation method of 
doing. Or acidi fication after doing above-mentioned 
supernatant, there is a methodwhich separates product 
with solvent extraction due to ethyl acetate andthe 
chloroform or other organic solvent. In addition, when 
p-hydroxybenzoic acid formation postdeposition it has 
done, therecovery with ethyl acetate or other solvent 
extraction is effective method, crude product which is 
acquired can be refined with variouscolumn 
chromatography or recrystallization or other rrethod. 

[0019] P-hydroxybenzoic acid which is produced by 
method of this invention is useful as the antiseptic 
besides it is used, as drug , pesticide , dye and the 
liquid crystal or otter starting material. 

[0020] 

[Working Exanple(s)] This invention furthermore is ex 
plained concretely below, with Working Example . 

[002 1] (Working Exanple l) This working exanple ill 
ustrates conversion from para cresol due to rrethodof 
this invention with niicroorganismto p- 
hydroxybenzoic acid, culture medium which you use 
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(After pH adjustment, 120 °C, 1.2kg/crrt> and2 0m 
in sterilization doing use) 

[0022] Inoculation it did strain 1 platinum loop of Ent 
erobactor cloacae IFO 13535 in above-mentioned 
culture medium 100 ml.the 1 night shaking culture did 
with 30 °C inoculation doing 10 ml of fermentation 
broth which is acquired, inthe 300-ml capacity flask 
which inserted similar culture medium 100 ml, it did 1 
day sliaking culture . culture conditions, was 
temperature 30 °C , pH 6.8 and 1 80 rpm At a time 
each 0.1 g adding para cresol after start of culture 1 
day, and after 2day it cultured total 3-day period. After 
culture ending under vacuum it concentrated in 20 
ml excluding eel I mass due to centrifugal separation, 
did 3 time extraction withthe ethylacetate of 20 ml. 
evaporating and drying to solid it did ethyl acetate 
layer together, recrystallization doing with 1:1 mixed 
solvent ofthe ethanol : xylene, it acquired purified 
material of 0. 1 8g(70.4 %). substance which is 
acquired p-hydroxybenzoic acid was verified by the 
elemental analysis and nmr measurement. 

Elemental analysis values (C7,H6, Q3) 

Calculated value : C 60.87 % and H 4.38 % 

Actual measured value : C 60.86 % and H 4.37 % 

l3C-nmr (TMS in5ppm and DMSO-d6) 

Carbonyl C: 169.1 

PhenyleneC: 115.4, 121.3 and 132. 1, 1 61.8 

[0023] (Working Example 2) In culture medium 100 ml 
which adds para cresol of 0.2 vvt% vis-a-vis culture 
mediumofthe same composition as those which are 
used with Working Example 1, 1 platinumioop 
inoculation doingthe strain of Enterobactor cloacae 
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IFO 1 3535 in same way as Working Example 1, 
inoculation doingtbe preculture broth 10 ml which it 
cultured, in 300-ml capacity flask which inserted 
culture medium 100 mlwhich adds para cresol 0.2 wt% 
in same way it cultured with same culture conditionsas 
2 day and Working Example 1. produced amount of 
p-nydroxybenzoic acid of culture medium after 2 day 
was0.20g(78.3%). In supernatant after designating 
pHas 1 including thesulfuric acid fromthis acidic 
solution p-hydroxybenzoic acid extractive separation it 
did separation and purification of thep- 
hydroxybenzoic acid from fermentation broth with 
chlorofon-n excluding cell mass due to thecentrifijgal 
separation, it acquired crude crystal by vacuum 
concentration doing extracted liquid. This crude 
crystal in same way as Working Example 1 white 
needle crystal 0. 1 7g(66.5 %) was acquired doingwith 
1 : 1 mixed solvent of ethanol : xylene by 
recrystallizatioa 

[0024] (Working Example 3) As those which are used 
with Working Example 1 you used 300-ml capacity 
erlenmeyer flask 3 whichinserted culture medium 100 
ml of same composition, 1 platinum loop inoculation 
did Enterobactor cloacae IFO 13535 in eachflask, 
shaking culture did with 30 °C and 1 80 rpm 
inoculation it did injar * fermentor of 5 liter capacity 
which inserted culture medium 3.5Lwhich is similar to 
Working Example 1 with fermentation broth 300 ml 
which isacquired, as mother microbe simultaneously it 
added para cresol 6g as thesubstrate and cultured. 
After 1 day furthermore adding para cresol 5g it 
continued culture.cultured total 3-day period ' culture 
conditions, temperature 30 °C, pH 7.0 and churning 
300 rpm , was amount of aeration 0.5 volume / 
vol ume per minute. After culture ending with 
centrifugal separation of 2 0 min after making thepH 1 
excluding cell mass, with sulfuric acid , treating in 
same way asthe Working Example 2 with 10,000 X G 
it acquired p-hydroxybenzoic acid 1 1.0g(78.3 %). 

[0025] (Working Example 4) With culture rredium3.5 
L which adds para cresol of 0.2 wt% vis-a-vis culture 
mediumof same composition as those which are used 
with Working Example 1 2 day Enterobactor cloacae 
IFO 13535 wascultured with culture conditions 
which is similar to Working Example 3 making use 
ofthejar * fermentor of 5 liter capacity, cell mass, with 
8,000 X G, microbe collection was done after 2 day by 
the2 0 mm centrifugal separation doing, cell trass 
yield, was4.0g/l with 105 °C and 2 hours drying. 
While suspension doing live cells total amount which 
microbe collection is done in thephysiological saline 
500 ml of 0.2 %, adding para cresol 1 .5g to this and 
agitating weakly withthe 30°C 2 tours it reacted It 
extracted p-hydroxybenzoic acid after reaction 
termination, with method which issimilar to Working 
Example 3, refined and it acquired p-hydroxybenzoic 
acid 1 .5g with tlierecrystallization . yield was 78.3 %. 
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<t A/if f=ft4*Mft 1= J: o r / <5 * U 6 SflSr 



[0026] 

[Effects of the Invention] Withrrethod of this inventio 

n, useful p-hydroxybenzoic acid for most part 
vvithoutrequiring energy, from para cresol can be 
produced m inexpensive withthe microorganism 
oxidation until recently as antiseptic, drug, pesticide 
dye and liquid crystal or other starting material which ' 
chemical synthesis are done with reaction of high 
temperature * high pressure. 
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